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Abstract—This study investigated the impact of two 
arrangements of work experiences; short term (over 12 
weeks, STIE) and long- term (over 52 weeks, LTIE) on both 
final academic grades and capstone project grades. The 
results from this work will inform future approaches of 
determining the benefits to students of the usefulness of 
industry placed learning experiences (short or long term) as 
both an indicator of academic performance, and success in 
capstone project work. Outcomes have shown that engineer-
ing graduates without substantial industrial experience 
often find employment difficult to find in the short time 
after completing their studies. 
Index Terms—grades, work integrated learning, industry 
placed learning, outcomes. 
I. INTRODUCTION 
Immediately after completing their studies engineering 
graduates without industrial experience may find that 
employment is difficult to obtain. Anecdotal evidence 
seems to suggest that work experience or work integrated 
learning, e.g. short and long term industrial placements 
(STIE and LTIE) during an engineering course will assist 
in undertaking capstone projects. Similarly, overall aca-
demic results in terms of grade point average (AG), and 
employment prospects appear to be enhanced by a period 
spent in industry.  
Industry-Based-Learning (commonly referred to as IE 
in our work) but also denoted as WIL – Work integrated 
Learning in contemporary work [1, 6, 12, 13, 14, 18, 20] 
is used for a range of approaches and strategies that 
integrate academic studies with the work practice. From a 
series of industry and work related employer interviews, 
[1,] it was concluded that project work can be utilized to 
provide learning experiences that highlight the relevance 
of the degree to a particular industry. In a recent UK sur-
vey of industry and engineering students on “The Role of 
Work-integrated learning in Academic Performance”, it 
was found that there was a positive association between 
industry placements and improved academic performance. 
However, due to the limited sample size of 60 a somewhat 
greater sample size was required to validate their claims of 
correlation [2].  
Further evidence has been established that work place-
ment experience brings improved academic performance 
in addition to the increased skills and employability that 
can be gained [3, 4]. The positive effects of industrial 
placement schemes on academic achievement were noted 
as one of the major reasons for its implementation [5].  
The challenge in the tertiary environment is to deter-
mine if the students can translate their work experience to 
improve their performance academically. Industry based 
project-based work contains an educational/academic 
emphasis while exposing the students to workplace envi-
ronments and interactions. In particular can students im-
prove their performance in the capstone project work, and 
so enhance their employment prospects [6-8]. 
The purpose of this study was to investigate the impact 
of two arrangements of work experiences, short term (over 
12 weeks, called STIE and long-term or over 52 weeks, 
termed LTIE) on academic grades (AG), and individually, 
on capstone grades. The results from this study will guide 
future approaches in determining the benefits to students 
of industry-based learning experiences (short or long 
term) for success in overall academic performance, or 
attainment of high grades in capstone project work. 
II. INDUSTRY PLACED LEARNING IN AN ACADEMIC 
CONTEXT 
In an investigation of the link between sandwich 
placement (a form of LTIE) and academic performance of 
bioscience students [9], it was found that on average 
sandwich placement students gain an advantage of nearly 
4% in their overall final year performance over those who 
did not complete a sandwich program. In the business 
area, [10] found that there was no significant difference in 
academic performance on return to studies between stu-
dents who undertook work placement and those who did 
not undertake such a placement.  
Patrick [1] conducted a large-scale scoping study of 
work integrated learning in contemporary Australian 
higher education. His results showed that both universities 
and participants (students, staff, and industry based super-
visors) consistently reported “the positive benefits” of 
working in industry. Further results provided evidence of 
commitment and innovative practice about enhancing 
student learning experiences. 
When analyzing the academic results from students 
who graduated from property management and develop-
ment courses, Mansfield [11] found that industrial place-
ments were associated with overall higher academic per-
formance in the last year of studies. Similar results from 
the disciplines of accounting, nursing, and music have all 
described the benefits of employment in industry during 
an academic program [12-14]. These benefits included an 
increase in academic performance in some areas of their 
studies, an increase in work prospects after graduation, 
and enhanced attitudes towards their study. In a survey of 
economics students who had an optional placement year at 
University of Surrey the [15], it was found that industrial 
placement “significantly increases the chances of a student 
obtaining an upper second or higher degree class degree”. 
This positive influence was attributed to either the positive 
links between maturity and increased reliability and focus 
by students on both their studies and their work. In anoth-
er study of the relationship between industrial experience 
of Business Administration students and their university 
work, found that students, who complete a placement, 
perform “better” in “finals.” Many other studies have 
found that students who spend time working in industry 
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for either a short or long term period are a benefit for their 
employment prospects [6, 7, 16-19]. 
A number of researchers have proposed that although 
workplace experience may result in undergraduates with 
improved generic skills which are transferable [3, 4, 7, 20, 
21] the effect of the work placement upon academic 
performance is not clear. In a comprehensive study 
conducted of Australian engineering students [4], 
researchers found that students had developed strong 
technical skills in their undergraduate studies, but not 
necessarily the “soft” skills required for interaction 
amongst working colleagues. 
In many tertiary institutes, ‘soft’ skills are often scaf-
folded throughout the engineering program, Often it is not 
until the work placement experience that the students 
develop expertise in ‘soft’ skills. These skills included 
communication, teamwork, and interpersonal relations and 
enhanced project management, and implementation skills 
may provide students with benefits for obtaining employ-
ment [3]. In particular, project work, often undertaken 
during work placement experiences can be utilized to 
provide learning experiences that highlight the relevance 
of the degree to a particular industry [1].  
At our institution, the undergraduate engineering pro-
gram promotes student involvement with work-integrated 
learning (industry-based learning) placement. This pro-
gram gives undergraduates the opportunity to be placed in 
either a full year in industry or a six-month placement. 
This industrial experience usually commences after com-
pletion of at least eight semesters of study for a short-term 
placement (STIE) 12 weeks, or a long-term industry 
placed learning placement of 52 weeks (LTIE). After 
completion of their work, the students are expected to 
return to their university to complete their course. 
Students are assessed on the basis of two LTIE reports 
that are submitted on completion of the placement, as a 
pass or fail. In any one year, approximately half the lo-
cal/domestic enrolled students undertake the LTIE pro-
gram, unless they are not eligible for the LTIE program or 
choose not to undertake LTIE. International students are 
not eligible for LTIE. The LTIE program is not compulso-
ry, but the STIE of 12 weeks is a requirement by Engi-
neers Australia as part of the accreditation of the Bachelor 
of Engineering [22].  
III. PARTICIPANTS 
The current investigation involved a four-year study 
drawn from a sample of 434 undergraduate mechanical 
engineering students. The students were completing 
courses as a single four-year engineering degree and a 
five-year double degree (combining engineering with 
business). In their last year of studies, students completed 
a capstone subject either in the first semester or second 
semester.  
Later in their degree the mechanical engineering stu-
dents completed either an optional LTIE placement or a 
12-week industrial placement; the latter being a 
professional association requirement for graduation as an 
engineer [22]. The staff from our office of industry placed 
learning both located and engaged the majority of students 
in positions for both LTIE and STIE. These students were 
placed across a broad spread of industries, ranging from 
small to large private companies or government and semi-
government organizations.  
In some instances, a few engineering students handled 
negotiating their placements under the guidance of an 
academic advisor. For those students who had previously 
undertaken work in industry, an exemption for either STIE 
or LTIE or both was granted for advanced standing if 
students have previously completed post-secondary 
studies (AS) with recognition for prior learning.  
The distribution of final year students who had com-
pleted (or were exempt from) a work placement program 
is shown in Figure 1 for LTIE, STIE, and AS. Following 
their work placement, all the students completed the 
“capstone” research project in accordance with specific 
accreditation requirements [22]. Of the capstone enrolled 
students (over four years), approximately one quarter had 
completed either LTIE or STIE work placement.  
The remainder had worked in industry prior to 
enrollment in engineering. In about 30 percent of capstone 
projects, the sponsorship of projects came from the indus-
trial placement companies. In each year, the capstone 
enrolment cohort in the first semester ranged between 14 
and 22 students, whilst in the second semester, the 
capstone enrolment ranged between 78 and 102, resulting 
in over 430 students overall. The majority of students 
complete the capstone project over a full calendar year 
while a small number commence and complete the project 
over a financial year. The main reasons are due to either 
student taking a short six-month “gap” or wanting to con-
tinue in a “normal” progression mode over 12 months. A 
distribution of the student cohort completing the capstone 
project in either semester 1 or semester 2 is shown in 
Figure 2. 
 
Figure 1.  Number final year students (2011-2014) who had completed 
either a work placement program (short or long) or were exempt due to 
advanced standing and RPL. 
 
Figure 2.  Number of students completing capstone subjects. 
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The structure of the engineering degree is such that the 
majority of students enroll in a four-year academic course, 
comprising two semesters per year and containing four 
subjects per semester. The capstone subject is completed 
in the last semester of the course. In some cases students 
interrupt their studies (taking a ‘gap’ period of one or two 
semesters) and may complete their capstone subject in the 
“’middle’ of the year (this situation is unusual but is 
consistent from year to year).  
IV. DATA COLLECTION 
This process involved the collation of academic grade 
data from a number of sources: student first year project 
grades; capstone project grades, and, the final AG. Also, 
data of the students’ involvement in LTIE, STIE or ex-
emption due to previous work experience was collected 
and correlated against their various academic grades. The 
data was collected to cover four years (eight semesters). 
This quantitative data was gathered to determine any pre-
dictors of academic performance. 
A. Statistical analysis approach  
Ex-post facto quantitative data of student grades was 
analyzed according to criteria that answered the following 
queries. The first query explored was “whether the process 
of LTIE can affect the average grade of mechanical 
engineering students in subjects taken after completing 
LTIE.” A Paired sample T-test was conducted to evaluate 
the impact of LTIE on their average grades.  
The second query examined the difference between 
final year (capstone) grades for those students who 
completed LTIE and those who decided to undertake only 
a 12 weeks placement in industry (STIE). A one-way 
analysis of variance between groups was conducted to 
establish any significant difference between grades of 
those capstone subjects among students who completed 
LTIE and those who completed the STIE program. The 
total data was divided into three groups. The first group 
was for those who completed LTIE, the second group 
related to those who completed the STIE program, and a 
third group is referred to those who did not complete any 
of those programs. It was noted that some students had not 
yet completed any of those options and so that data was 
not incorporated into the analysis.  
The third query studied the relation between first-year 
project subject grades and the final year project (capstone) 
grades, irrespective of completing time in industry during 
the course. A Paired sample T-tests was conducted among 
student grades to compare the grades in the capstone 
subject and the first-year project subject.  
The fourth query was concerned with the impact of 
students’ with prior learning and/or other qualifications on 
the grades obtained in their final year subject. An 
Independent sample T-test was conducted among student 
who either undertook the first-year project subject and 
those who did not undertake the project subject i.e. 
AS(RPL) students. These students may have had a TAFE 
(Teaching and Further Education curriculum) preliminary 
program called pathway, a trade qualification, or a 
technical or science qualification) which gave them 
advanced standing in the engineering degree course. 
V. RESULTS AND DISCUSSIONS 
Statistical analysis of grades concerning capstone and 
first year project work and industrial placement was per-
formed using the techniques outlined previously. These 
analyzes involved data mining for overall subject exami-
nation grades that provided the data to answer the four 
queries as discussed below. 
For the first query, the analysis outcomes showed that: 
there was a statistically significant increase in average 
grades from before LTIE to after LTIE. The increase of 
the mean was 4.12 with a 95% confidence interval of the 
difference ranging from 1.7 to 6.4.  
The statistic indicates that when students completed an 
LTIE program, the average grades of those subjects that 
they completed after LTIE was higher than those subjects 
before completing LTIE. These results indicate that the 
LTIE program can help students to achieve better marks. 
A similar phenomenon was found in the UK where the 
students also achieved a higher form of honors degree [2] 
after completing a work placement program. 
Examining the outcomes of the analysis of the second 
query, the results showed that there was statistically sig-
nificant difference at p < 0.05 in scores for capstone sub-
jects. Post-hoc comparisons, using the Tukey test, indicat-
ed that the mean score for the LTIE group was significant-
ly different from the STIE group.  
These results indicate that among students sampled in 
this research, those who completed long-term industry 
placements achieved better results in their capstone sub-
ject when compared with those students who completed 
12 weeks in industry. The consequences are that the 
longer term program (in comparison to the short term 
program) aided students in attaining higher academic 
grades in their capstone project. 
Further, when analyzing outcomes from the third query, 
the results indicated that; there was no significant differ-
ence between those grades obtained in the first year pro-
ject subject and for the capstone subject.  
These results show that the grade in the first-year pro-
ject subject had no effect on the grade of the capstone 
subject, and, in addition, had no impact on students’ aca-
demic grade achievement overall.  
For the fourth and last query, the outcomes of the 
statistical analysis showed that; there was no significant 
difference in scores for those who had undertaken the first 
year project subject and who did not have this subject. The 
evidence from this last analysis indicates that students’ 
grades for capstone research project have not been affect-
ed by a students’ qualification prior to attempting the 
capstone project.  
Those students who came into the capstone project with 
a pre-qualification, on average, achieved capstone grades 
similar to those who had no pre-qualification. There was 
an improvement on the quality of the project work com-
pared with those students who had not undertaken a period 
of long term or short term industry placement. The overall 
outcomes of the analysis of the four queries indicated the 
positive benefits of industrial experience on academic 
performance post-industry placement in the form of the 
AG, as well as capstone grades. These results for engi-
neering students were similar to results for other profes-
sions mentioned previously, [7-8, 12-15]. However, an 
investigation of a broader range of engineering students, 
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disciplines, industries, and educational institutions would 
be required to provide further demonstration of positive 
outcomes of working in industry, i.e. better grades overall 
and in capstone subjects, and enhanced employment 
prospects. Due to the limited sample size and students 
selected from only one engineering discipline. A some-
what greater sample size and discipline distribution was 
required to validate the claims of correlation. 
VI. CONCLUSIONS 
There is a positive association between completing an 
industrial placement (long term and short term ) and 
achieving a higher capstone project result in the final year 
of an engineering degree. This evidence may be valuable 
to both students who are uncertain of the potential benefits 
of industry placements and tertiary institutes that are de-
ciding whether to incorporate or retain industrial place-
ment programs. 
Students’ grades for the capstone research project have 
not been affected by the students’ qualification prior to 
attempting the capstone project. Student grades in the 
first-year project subject had no effect on the grade of the 
capstone subject and had no impact on students’ achieve-
ment overall 
For those students who completed the industrial place-
ment, in particular, an LTIE engagement, they achieved 
better results in their capstone subject when compared 
with those students who completed an STIE in industry. It 
is proposed that identifying and optimizing length of work 
placements are likely to be highly advantageous to stu-
dents, employers, and higher academic institutions. In a 
few cases, the work placement experience had resulted in 
immediate offers of employment with the original em-
ployer. 
VII. FURTHER WORK 
Future work will involve identifying which specific fac-
tors influence academic grades after a period spent work-
ing in industry. 
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